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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a thrombocytopenia medicine, a platelet production 
control agent or a platelet production promoter which has affinity for thrombopoietin receptors 
and can orally be administered. 

SOLUTION: 3-Aminoacetyl-1-phenylsulfonylindole or its pharmacologically acceptable salt. The 
3-aminoacetyl-1-phenylsulfonylindole or its pharmacologically acceptable salt is useful as an 
orally administrate thrombocytopenia medicine, platelet production control agent or platelet 
production promoter. 
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«jfo/|\1gjg£{£iiJPJ-e& &M#32 tcett©Ex 
[0 00 1 ] 

/Jvgjg£flEiIfPJB 5 {t^gJfCK -r & *> © "C * * . 
[0 002 ] 

m%<Dttffi] hD>^i?> (TPO) (Jc-Mp 

K"C**K 1994^fC^a — — >^2ll7t 
(de Sauveaqe, F.J . et a"l , Nature 369, 533-538(199 
4);Bartyley, T.D. et al , Cell 77, 0117-1124(199 
4)) . TPO«, g«#e£*«*TS*'(>WttiEttH 

(>5. 

[0 00 3 ] Fa>tf=J<x?>§S#&C$lfutt ; S:WU 

©©«*». F (WO 9 6/4 0 1 8 9#. 

W098/25965#. 1«fl¥ 1 0 - 7 2 4 9 2 

. i. 4-^>^T-tzt>^{* mmw-i i - 

1 4 77#> **%6hT*r«.»*. 
[0 004] 

ttflcKitKfcOT. jM^JtMPffl. */>fl:*«ffi&£ 

«c «fc wwa© jui/JMRHaiaati^ffl* 5 * s snt^ 

^IKtlTTPO^StlfclifA (tiSL'hmvitia. 
[0 00 5] $fc. TPO«332g|S©T5 

sttnto-c&TKS^Sh-co*. fi^r, fp>## 
'p&r&mm . jfiL/Jsfii^Mfflffl * * t » ttifiL/h«*£fflai 

[0 00 6] 



2) ^2 0 0 1 -97 94 8 

2 

*«&-r ^ < lfc§;$F3S£*T fctt*. 3-TS^T-te?- 
[0007] 

io ctf*rSU#£&£l^tt. U>WK. 
[00 0 8 ] #j%bj© 3-rs yr-fe^;u- 

ffl©*S8WJ i (/ r . * & t > ttffe©feiK8<J £ (oU-SVn <t L- 
20 -cs^-r^ct**?**. ^n^Bift^ut*)! 

Htt««:ttESiaJi8 ! »©»«t?a#'*"4. 

mjsecjrotaa-s-sci^r**. «□ 
sucu*. a#©KJi5», »iRJW. *s^ra. maw. s?s 

?fij. 3-f-.f >^I^©g5WJ£ffl^£C£a 5 t?#£ 0 
x';+~>;v^©Jf^"C*o-c4>^< . 

30 #14. #f?S(I*St5B?L-ftS'J©J:5«:aS©^*nSiJ i &^ 
VZ/Wti- F y?A*fc»*n?>©iS^i'. B^^^i 
%^ F f u >^ »; a- ju^©ffifl»JWtt«.> 

40 JWRS»3W«ffl3hS. 

[0 00 9 ] *MM&**t F«:ig^-r-5.Ji^©iS# 
fi«. .*^©^i&. «»ISE«:J: , )»«c** 1 . iim»?£A© 
ts^, «pw*-5i»»itlirt»:#»l"^ 1 m g~ 1 0 0 0 
mg/A/BHt fflH»t!0. l-500mg/A/ 

■c* 0 . a«tt*#®«WHi*©*fr«: <t o rase 

s ii 2> . 
[0010] 

50 fltfjJcBWi-rart 1 . *#aB«ch6©«ccj:o"CIR3t3 



(3) ^20 0 1 -9 7 9 4 8 

3 4 

[0 0 1 1 ] #ffeHJ(D3 -T5 yTHZ^JL'- 1-7*- Mb 1 1 

trSl) o (XS2) o 



o=s=o 

6 



(CHgCOfeO 
AJCt, 

92% 



o=s=o 



CoBr 2 



ay 



AcOEt 
79% 



T 

o=s=o 
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(IS3-D 

\3k 



cHa 3 




-i (X83.2) r 



HCI 



HaO-EtOH 




cr 



[0012] mmm 1 

(2) cDgSjg (III) 

^A(67.2 q, 504 mnol)CC^^ P P J £ > (250 ml)£flP 
X., ;£l>Ti5S*i1^(23.7 ml, 252 mmol) £flgTL/c 0 

*^)\,4ls Y—)\, ( 1 ) (21.6 g, 84.0 mmol) 
<D>>^Ppy #>(75 ml )?§*&£: ?STU -g-OftlO^Pi 
JJ8$L/c 0 KlEfk SJt«***^CfflMLr^^PP 30 

y * >rifflu , w«»*«S«i*lteK*^ h y A7k® 
4.i q £f#/c 0 »e>nfciis»*-rf*>'-^6seft* 

(2) (23.2 q, 4X^9250 (ffiL£l64-l 
64.5 'C)<fcbTf#fc. 

[00 13] IRi/.^orT 1 (Nuiol) : 1663 (00) . 
1 H-MyR(in CTCIj) S(ppm) : 2.54(3H, s, C0CH 3 ) , 7.10 
-8.40(9H, aromatric-H),8.15 (1H, s, indole C 2 -H) - 40 

[0014] mt&m2 

(3) OHfi (112) 

r;l/rf>^,S£tfi v MU*C9kitMQ&.90 q, 84.6 mmol)&C 
^x^;i/(300 m1)*JDi, ?Kl>r3 -7-fe*^- 1 - 
y *^)l>Z)l>y *~)VJls K-;U (2) (12. 60q, 42.1rom 
ol)<Dg£M^^K380 ml)?g?&?:tt§TU 5 0#fHJHfi& 
B»Ltt#6«#Lfc. «l««j©tfciR*iR5I6 

^stftjRi^LiWKiJTk^hy^A**?*. 50 



[0015] 7C*#W 
C, 50.81; H, 



WET, *«*9*LraiWeiS» 15.38 q 

*?fi\ 3 -^n^er-fe^^- l -7 * — 

(3) (12.61 q, 7990 5:ifefittB S BiU 

»sa*«ioiBi/*Re«tt* (Hfe^i i3o.5-i3i°o *» 

C 15 H lz BrN0 s S 
3.20; N, 3.70. 
Hftft: C, 50.69; H, 3.16; N, 3.75. 
IR Vb^ot 1 (Nu.iol) : 1678 (C=0) . 
1 H-NMR(i n CDC1 3 ) 5 (ppm) : 4.32(2H, s.COOk Br) ,7.10 
^8.41(9H, aromatic-H) t 8.28 (lh, s, indole C 2 -H) . 
MS (EI) m/z: 379 QK +2 , 14%), 377 (NT , 13%), 77 (B 
P). 

[0016] 

3 -75 yy-feW- 1 -7 * ~)1>J > F 

• iSStfS ( 5 ) OCBl (IS 3 - 1 ) 
3 -^o*7tf;l/- 1 -^j;^;^*^^ K 

(3) (4.94q,13.Uranol)CD^PP*^A(20 ml)® 
SJ^r^+Ify ^U>-f* S >(2.01q,14.3mmol)<D^ P 

p*;i/A(4o mi)?§M^flnx., Mia^c i B$p H iss?j$L>/t 0 
jmjmaLtcifeikzm3\?>&L, *bk* (4) oais 

Hi5.81g0flJK^ 86%)£f#/c 0 

[00 17] (113-2) »6tlfc*IB» (4) (5.8 
lq,11.2mmol)CD7k(7Unl)Ra'X 5? y-;U(35ml)©fi^ 

f 1:7 ^ ASo^tU ^ * > < tctb'Xomt* 




5 

*d #t >\> ft 0 14<c a r t, > s c t J- - 

aii-r^*^ A-cia»oA;a. ias*»i i &68 | Jofc. f# 

)\,7*-)l<(>Y-}\'-iBBWL (5) (3.35 q)£&*fe 

215-218'C) iltfft 
[ 0 0 1 8 ] 7c5R#«T C 1 .H 1S C1N,Q ! S 
Silffi:C, 54.78; H, 4.31; N, 7.99. 
9m® ■■ C, 54.37; H, 4.69; N, 7.51. 
IR ^..a 1 (Nuiol) : 3365 (N*H 3 ), 1680 (C=0) . 
1 H-NMR (in DMSO-d. ) S (ppm) : 3.30-3.58 (3H, br, 
O0CH J NH/),4.58 (2H, brs, COQtNH,*), 7.10-8.35 (9 
H, m, arotnatic-H),9.00 (1H, s, indole C 1 -H) . 
MS (EI) m/z: 314 (M , 143=) , 284 (BP) . 

&BaF/mpl©18lZ 
( 1 ) pCR3-Uni/mp-|<DiBM 

c-mpl (Fa^^ifV^MW) ©cDNAttRT-PC 
RffiKiOnMittSfc. BP<3, fc rBSJE8t»S*pol 
yA+mRNA (human fetal liver polyA+ mRNA, CLONTECHfefc 
IS) ££SS?<fc UTlst-strand cDNA Synthesis Kit (CLO 

[0 02 0] Gene Bank M90102. EMBL X73551tC^IS3 
ft-C^&^-^fflO'C PCR©"fe>^77-l'-7-5'-CG 
GAGAACATGCCCTCCTGG-3 '*$ <fc C*T > ^ ^ > * -f ^7- 
5 ' -TCMGGCT GCTGCCAATAGC- 3 ' £ ?£?£tt > a L fc. PC 
f$g$H 7 k$&%r < -i' T&SEukaryotic TA Cloninq Kit 

(invitroqenttSD 3S-W©pCR3-UniiCiE*|fiIfC«jitPfc 
#>(C. -fe>^7'-5"f-7'— ©#* 6 tfPCS&Ki nation Kit 

(T0Y0BOf±S3) £^T5 , 3fc$£y>^tl'7C„ PCRK 
IEWEx Taq (Ex Taq DMA »M 7— fe?, TAKARAttK) 

-CSftSa. Gene Clean II 
(BIO lOlttSS) £flH>TT#n-*yA'fre>c-mpl©cD 
WA£fl&H}Ufc, -WUfccnw*. W© 1 ;*-*'*'? 
T-*fflC»-CiI1it©*fr-C^*5 FpCR3-UniiC«i^ 
/c„ 7 W y-^> a >^W^d®®TOP10F'^CC^^^> 
(hanahan)8.*m»ri*A L- fco »6 ftfcJ&Wifttttt 
MIBBSftWr. KWfl*T«: «fc D ^ h *SSB U « 
ffi{CffiC>^dBWHOAi. ffiMVtc^vXZ F£pCR3-Uni 
/mplitft^SU/Co 

[0021] ( 2 ) mmn^m^^mmomm 
Ba/F3*fflia mittmimMMmm&ii) k*xs 

>£ — p -( + >-3(murine Inter! eukin-3) (m-IL3) tf< 
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mutism? zmi&-c &*) > mMmztrnv-a,* <tc&> 

0C«m-IL3*5<i:>g-r'* So •€• C -Cm-IL3?r^-r WEHI-3 

mm mit^m^mmmm^mm *n»p>^»siijft» 

(3RH BIOSCIENCESttiD . 4nM L-^* 5 > (GIBCO B 
RLttSS) RVWU-Q/mlfy 2-? J is> (SIGMAttSSl) * 
$ORFMI1640ig«! (B*K3KttH) «CT««U. lg»± 
»**MKOfc. £*±»WtfT-tMXo.22/xm©« (0.2 
2(zm disporsabl filterware: Nalqenettt&D CCTiSl 
ft. ^fS^L-fco Ba/F3fflM*RFM1640lStteCC10%F§S 
10 ®WEHI-3lS«±»**«nOrJS«Ufc. 

[0 02 2 ] (3) DEAE-f 1 ** F ^ «fc 4 Ba/F3*ffl 

Ba©^««^ 

^if?i»!tC*-&Ba/F3«B8a* 5Xio s cells/mL©^-? 
fflSL, C0i^> + i^-^-tGr— IfelgSSL/c. pCR3- 
Uni/mpl^PBS (B*KXttt!l) -ClDnq/taUME«:*f?0 
/Co 2mq/mLagS-C*a^ia7KCC^L//cDEA£-f ; +X h 
7>i&*& (SIGMA) 85MLtCPBS=Sr|l]Sftnx.t:#f?U. C 

[0 02 3] — Bft^#U/cBa/F3fflSa€rPBS(Cr20gfe?t 
20 U/cfg. ffilStt&tH&U 2xi(f cells©*IBI8*#.Rt/ 
fc. Ji*»BrJd»*Hi*a. f/deae-t^x 

jS-Cjall/fc^ «i)!a?:PBS(C-r2l5I8t^U. Ba/F3jfflSa 

ffl©Sii«<:t:48B#raco 2 -f » ^- * -rt-c^* 1/ 

/Co 

[0 024] ( 4 ) »«^MIia<OG4lSRiy t TP0K:«t * 

Ba/F3©^S«gS*fflBaW400/i q/mli®S©G418 (^x*f 
^-», GIBCO BRLtt»{) £$tfBa/F3*fflJiaffliSi&«:-r 4 

30 jira^STscttcfco-cagiju/c c©ra^tiW4B 

FiHc:<bR:3c$iL/Co 

[0 0 2 5] G4iaWttfflfla«$ P,(Ctn-IL3«$&?l§'C«)-2,W 
EHI-3*fflia^S±?»©f^*?0 &C10nq/ml_jgS©h-TFO ( t 
h-TFU qenzvme?±^) ^tf^iS-Clil^^HTSC <b 

KJ:orTPO(S#W«c«HinII6*IIBBl*aB003ifc. c© 
iaiif*»2Bifflc:iccsaftofc. ^w«c»*=>n/cTPofi!c 

^?WCCtt5i'BItl/«C*ffl)!a ; £'BaF/mpl*fflSa<t^€ L/fco 
[0 02 6 ] l*ilW2 BaF/mplfflfla©mHtS14^ 

>©j^a ; i:fflia^7kfR'(*>^a©^b*<t or^Hi-r 

5i^-( h-fe>1/— (Cytosensor Microphysioneter, WD 
?±») ?rffl( j r. #f%BJft^^W#©BaF/rrpl!fflBS© 
f^airg1±*iP.'JSU/co 

[0 02 7 ] ( 1 ) ^©iHS! 
BaF/mplfflfla^lOnq/mL t hTPO (PEPR0 TEO4±»0 
T. 10%FBS£^t?RPMI1640igi& (Nihon Molecular De 
50 vices, mfi±m t-^*lS*b/Co |H]filK:Ba/F3fflBS 



(5) 
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10nq/mL*XS > £ -n -f*>-3 (m-IL3) (PE 
FRO TECHfctSD ff&T. 10% FBS?:$t?RPMI 1640t^tti!-C 
^«>i&# b tc 0 ^JtMM©BaF/hpllBIIS* fc«Ba/F3$BI 
M*10% FBS£#t?RFMlJ£tfi"t>— Bft-f j.-^- F L/. 
T^TOlBISfciMJWKPSIS-ttfc. SB. BaF/mpl*ffl 
83* fcttBa/F3ffl BS41.3X ltf cells/mKD^StC £c S <fc 
•5 K^JfttCSSffl bfc. «S£ffl&60u Li T # P - * 20 
UL.£ig^L,lM H2>tJ--©S-fe;U*9 ^ (NMDttSS) 

cd**k:8m Lf-^fi bfc. -fe f ycoil-ffliJ^amL© 
(c#gl//Co (wottS) Sr-fe^*? 7*©JS 

[0 02 8 ] ( 2 ) 8<J5e*£ 

[0 02 9] (3) Hz J; £«'J?E 

TP0&£>'3 - TS^THz?"^- 1 3iZ.fr KHz? *X 20 

> K— ;l/ • ifi&iS <##WI{b£») £^n-€=tt20nq 
/mL UOMMDiSgfCftScfc^lM Hs>*-»RPW» 

©[*6Cig?fc&GMIU DMS0©*$?Sg*U 5 iC 

JgtlfeJCigML/fco ttHfjIg^— SUfc^fFTf*f4£lM 

J6tt©»**6t^©^fcRl'fc*<fcK. «fflfla©fttH 
auS©SMfc*aHJ£Ofc. KWc J: 4*»l*ifl»IIOlT «.">. 
*©a**©W«ftWW©«:«aK«:R* * -cS>JS^«fi* 
g?£L/c„ i%cMSO*5*fflia©f<iiH3SSicse»uft 30 

[0 03 0] -?"©*§*. BaF/mpl«(CTPO£0.8nq/mL~ 
20nq/mL* t^SflnT S £ 4nfl/*JULht?ffl«tt?5WJK:KW 

?§14©±#^|g<*e>nft: 0 H«K#l69MI:^«J*BaF/tap 

HffliatC4UM-100MM*-C^ttI-rS<i;, 20MM^±"CfflM 

7?. m-IL3fi!c#tt«fflia-C* & Ba/F3»SK:#t 0 T^leWb 
^^4MM-100MM*"C^ttl^/ciC:-5, BaF/mplffllS 
•CHhtvttJ: *> ttft»t£tt©-k*t*IB«> htite*>~> tc 40 
[0 03 1 ] BaF/mplfflBattJl^tB^i 

BaF/mplfflSa?r t F TPO ( h-TPO) ( PEPRO TECHttti) # 
SET. 10% FBS (^JteifclfiL?i . HfttttSS) £$t?RPMI164 
0 (GibcofiSS?) Sttt?JS«l/fc. H««:B«*/F3fflIB«:« 
JiH^XS *>-3 (m-IL3) (PEPRO T 

ECHftSS) aRfiETTiSfcUfc. *fiS[iB5i»§©BaF/mpl*fflBa 

s/c«Ba/F3«a)ia^a'C^-cjtis3i±r(iiitxL., *f®B 

-^ffSET'ClOKFBS^tf RFMI1640J§*6T?®?I L . 4 ~ 
6B*ISMS*Ofc. 50 



[0 0 32 ] BaF/mplfflfla^/cWBa/FlfflBa?:. 
ttJIH^WiET-ClO^FBS^^ORPtll^oSWC 5X 10 5 
cells/mLXDi&ffiCca&iU 50m L/well (2. 5X10' cells/ 
50ml) -^^mi^Ai>nrfv-YVi9r&h1^ 

r. cmso (ihkz*±m) -eiomM©?^sccia»su/<i3 -7; 
yr-fef-^- 1 -7*-Ji'^i'7 * — ;M > F— ;u • ig 

(#fS3fHb-£$J) £0.1% BSA (SiqmattSSD /RPMI1 
640tgifer-figffl?gffi(C#f? L (MStitft : iomm-o.iuM 

/l%DMS0) . 50ML/welTro^JnL/r— !fei£#U/c, |3J 
^CCBaF/tnplfflBa«:ii?iHT-h-TPO : &^JnL/c^x;l'. Ba 
/F3jfflia4CtiSIH^-m-IL3?:^}jn Ltc^xfr. 3>Fd- 

filter* Ofc„ 
[0 0 3 3 ] *fflia*??^a , JS+ hCell Titer 

96 AQueous Kit (PromeqattS?) Z&mLX. mtB&S 
&&fflMLtc. =^7 F©^-f^t*:#K:Seo-C, BaF/mpl*ffl 
gaS.J>'Ba/F3fi»a«:A?g (MTS lOtnLi PMS 0.5 

mL©il-^ffi) *20ML/well-r^i)nU/c^. 37'C-C2~3 

ftmrnmLtc. t&mik. <^S49onm) 

U. «T©lt#^(Ccfc 0 «©*»*?:*«> fco 

[00a] = BaF/mpl*iBa5C>rt-r -S20nq/mL h-TPO^»0Bt©© 

[ODb] = Ba/F3*iBa«:>Ftf -S2nq/mL m-IL3gSft]B# (Ctl« 

±©?^Sccur4>?R^«^^%^) ©tR*S 

[ODc] = BaF/mpliWHa * rctt Ba/F3«JC??t-r S 1 % DM 
SO^AnB#©5R^ 

[009->7*.>U]= BaF/mpl«BSa*/c«Ba/F3fflia(C 'J K 
(**SiMtCl*»60£*tf) *»JnOfci*'©lR*K 
BaF/*plfflJS«ffl«.»fci *©««&??* <*) =100X 
([00lt>7*;U]-[0Dc]) / ([ODa]- [OCX:]) 
Ba/F3ttUa*ffll>fe4#©*Biai#* <X> =100X ([00 
U->^]-[ODc]) / ([OOb]- [ODc]) 
[0034] ^-©^*. BaF/mpl)fIiaJcMUr . #f£HJ3 
{b-^^lOOMM^r^fln L-/clS^«769fl©ffll!a4.#^ ; fc^:C/ 
fc„ -IS. Ba/F3«(CML-C. *^W^b^lOOMM?r 
mflQLtcm&lZ 3M©liia*»**wL-fc. BaF/mpl*fflBa 
fC*tL20nq/mL h-TPO^^ttlOrcBtCffflBa^l?^^ 1 0 

o%tutd&m*m i k^t. 

[0 03 5 ] 

[^B§©%*] $^©3-7S^7'te5 : ;l- l"7x 
*^-;H'> F-^X«-€-©^a^Wtc^U 

gp^J$>-6^«lfll/J^a±<SjiS'Ji ItSltib^. 
[0ffi©lS#^SiBJ] 

[01 ] ««l^b^©Loq (jfiK (M) ) . ^f4«BaF 
/mp1ffljatC*tL20nq/mL TPO^mttl L/ /cB^CDfflSa^i?^ 
* 1 0 0 %t Vtct £©. *«?i{fc^«B»WI^©«BW* 



• 
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